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Abstract of JP61 2851 4 

PURPOSETo obtain a uniform image with high density, by an ink jet recording method wherein a water- 
soluble resin having carboxyl or sulfo groups is deposited on a recording medium by Inkjet recording and 
an ink having a specified composition is then deposited thereon. 

C0NSTITUTION:A first liquid is prepared which at least contains a water-soluble resin having at least one 
(anhydrous) carboxyl group or sulfo group in the unit molecule (e.g. polyacrylic acid). This liquid is 
deposited on a recording medium by ink jet recording. An ink containing water, an organic solvent (e.g. 
diethylene glycol), a dye (e.g. Direct Yellow), an alkali-soluble resin (e.g. a styrene/acrylic acid resin) and 
an alkaline agent (e.g. sodium hydroxide) is then deposited on the part where the first liquid has been 
deposited, thus forming an image. By this technique, a high-quality color image free from bleeding can be 
formed. 
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1 

[W*« 5 ] Mam 1 <r>mm.^^^t^^-m*m 

[K*:B6] ilia«10j«#:©pH*Jl~7T?»5W 
[»*^ 7 ] WIE-f »C^* 3 ns 7 JU* 'J BlSPtt 

1 . xtt4jsjn*^ici2«®ie®5^s 
8 1 WfB'f ® p H*t 7 ~ 1 2 -cabstt* 

fll. Xtt4Mtl*»»CiSiE®fB®m 

®¥tt»^rtk:*;i'3l?=^r->;i.«Xtt-€-®«J*'ft*VJttx 
vm. 7;i'*'jpi}§ttm Rr/7;u 

*ViT. SIT®^!®?^^:^^^?^*,!!^ SJltS^ 
atrS-f >ir$>xy hEftffl-f >3y-fey h. 



(2) »MJp6-1285 14 

^■rsm 1 nwm 

®*. *«isf^B, m 7;i/*'jBi^ttm &i;7jp 
yyy^yf) 

11] -f Vi' i^x !y hESffl-f >i'-fe s; h It 
*v»T, KT®®i®«*t'f>i'**fllf 

^rrssiffljatft: 

®*. *«is»i> 7;i'*'jPi^ttm Rr;7;i' 
* u < t fe-enipn^^f -s-f xd-, ■7-e> 

v'7x -^vv^^yfj 
m-m. 1 2 3 wsm 1 ®»tflc»c-&^sn5*»ttiM 
jji*tii>;ft<a:fc7i"Jii'^, ;<^i/'j;i/K> -i^ny 

a? ^i^tc*K». 75 HS, 75yS> x-x;i/S. trn 
•J K X3F V >-f 5 >«^®a*s^£*r 
T-®<srn*»*^6^*sn;t«a^«»T».5ii*« 

1 3] |0Em 1 ®«E^0p H;«)J 1 ~ 7 
9-11 ^ndifcEW®-!" ^i' i^x y HESffl'f 

1 4 ] S9E-Y yi> n-5 7;v* u 

30 t?fe-5i[*JB9~l Hfiin*fcE«®'f>i'5;x5»hE 
[»*J115] 8aE'f>5'®pH*t7~l 2-e»S» 

*5 9 ~ 1 1 i6rn*» fcE«®-f -:^x !y h ESffl-r y 
m^m 1 6 3 m^m 9 ~ 1 5 {srn*McE«®'f ytr 

5?xyhE®ffl'f>i'-feyh®» RZ^yi/ 

<i|-r5'r>i'>'x«;/ hE®a-s/ h. 
4» [il*:^ 1 7 1 «*S 9-15 MnAilCEa©^ >i' 

i>x.y hmmfs^ yi^-ty ho)mi<om#i. RV^^yif 

t:^tl^tVR^t^lRmm&mm-ri>'i yt;V:£.y hE 

[ffll«3ll8] W*W1 6Efc©-f>i7i^x2/hE» 
ax»/ hSftffl-rs-f >i'>Jxy hESSH. 

1 9 3 1 7 E«®-f i^x 5/ hE» 

CW*JS2 03 ^/S:<i:'b'fxn- ■7lf>:J', >/7 
5<> >©-f>i'SfflV>, 'f>i^SlftE»«±fcttWb. :iS7 9 
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3 

oE«<9E»m 

ffid»±#-r « z: t s»® t-r «Sf*a 2 0 e«<)de»^ 

SfflVV -f >^&»E®*f±tC«:aL, *7-H«SE 

®fiJia. -fXD-. V-lf^^, v'7>®'f >:?<0-fi 
OpH (pHi iTS) *n~7T*S. 

ms^t-r^) *»7;p*uiristt«fiis^*i/. 

^K-f>i'©pH (pHs ft^) *^8~1 2T*-5<, 
©ME. ^Ifi. ^2fe. m3fi©pH*tpHi <pH 
> <pH« Tibs. 

m^^2 4] ^Pfsi< th-( xa-. ->7 
>, :f^y9(D-i>^^m\ •f>i'«aE®«±fCtt 
iilL, *5-®»*E»-r«;^fc*ViT, WE-f^^ 
©ftcri:»cpH*JS;ftO> SJi«)6©il>;S:< tfe 2e*t 
Ji^Ufc»^lc«lE^ >i?©ffijS«&©'>;i5:< t 1 

«Tffl-r 5, t) L < tt-f >^ ©3tts*t±#f s n t mm 
t-r S'f i'i' i^x y hEsm 

[i»:iJ«2 5] WE-f>i'*t*gttm *SVitt7 

'J ws5tt«fiiB*^=rr-5e:i£<#afr5«*JM2 

4E«©E»}6fjS. 

«**±#f 5J:t*»«t-rsild?a2 4E«©E»;& 

ft. 

i;0>^>!7'S:m\>\ -f>i^S»E®«±fc«:fflU *9 

s^TJMfc-r :i i t-r a-f $?i y hE»:;& 



(3) 4$n76-1 2 8 5 14 

K-fVi'ropH (pHi tfS) *ti~6T*5. 

®iiE> -fxn-, vifv^. i/7x •:fyyi;o^y 
i;m\<D-^ (B2fei-r^) *t*Sgttm abst^ti 

7;i.*uirjStt«niBs^b, *oK-f>i'©pH (p 

OWE, -fxn-, ■T-tf>^'. >'7>. ~f'7vif<!i^y 

©»]©-& (msfitf-s) *»7;i/*Uni»ttttJi* 

^^-^tt-f ^i'OpH (pH3 tfS) *»6~1 

iff 

®fl4E. ^'XD-, ■7-tf>3', ->7>, :/5s/i/©'f> 

i?©9l©-fi (»pgfit-r5) *J7;i'*'jBiSPtt«Jts 

jiit3K'f>i'©pH (pH4 t-rs) *«8~1 
3T*.5. 

®ffiE. Il2fi. m3&. ^ia&©pH«tpH 

J <pHi <pH8 <pH< -CJbS. 

©fi^!^T*Si»:«3B2 1~2 3, 2 5~2 7<Srn*^lc 

E«t©E@m 

mim 2 9 ] WE*s^4*lB*t^>* < t 'b7;j' u ;i/ 

>t^i"J;VK, -f^3>K. -riz-fm 

WEt/v-t»^rt{czKK«, 7SFS, 75 
x-T^jl/SI, i; n u K X9^ p w s >»«©«* 

^m^T^ 21~23, 25~27 <6indMcE«©E®:5 

v-ti»*tt*yv-t©*a^<KiT*ss»*JS2 1~ 
2 3. 2 5~2 7Mn«>frE«©E®:>5S. 

[«*:S3 1] ^;fe<a:t)'fXD-. -y7 

ecTiifcpHTjtaft:*), S;te-5e©iJ>;a:< t'b2fi*ts 
^b&S^fcWE'f >i'©««<»©Jl><E< t fe 1 
ffl-rs. t>U<ti'f >i'©ite«*t±»1--5::tSi|«at 

[|Mf*Jg3 2] irE-f >i'-fey h©^^'f 

40 m »5i'je7;w*uii»tti»ffiS'&^-ra;it*4i 

iJi:-r?.«^3S3 li^©'f>i'-fe2/ h. 
m »St'itt7Jl'*Uir»tt«lfi&^«L, 

513 lEftW'f >i^-fe'j' K 

*ft&)^&-r:it&#Sti:-r^-1'>i'>>xy hEiiffl-1" 
50 >i;-tvh. 
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5 

(DMB, -fXD-. •>T>©'f Vi'CD-fi 

©pH (pHi t-rs) *n~7r»2>. 

®ir8B, -fXD-. ■7-tf>^', i/7>©'f >^'®S!l©- 

®Wffi. -Yxn-. •7-tf>^', 5/7>©'f ^i?©*]®- 

■3K^>i'©pH (pH3 tfs) *t8~i2-e*s. 
®i(i2, mifi. S2fe, l636©pH*ipHi <pH 
t <pHi 

>, >''7yi'©'<'>i'S^tJ-1'>i'-fey hfcfeViT. M 

E-f >i'©ftc:tfcpH*ts»D. a)a:se©i!>tt<t 

fe2^*«S^b^«^ltttE'T>^©ffl^'^©^ft< t 

1 gs*i«rffl-r^. t < tt-r >i'©ttai*«±#-r-5 ii 

3 6 ] mfR^ >i;±yh ©#'f >i'*«*»tt 

^Jg. j&sviH7;i^*Upi^i4t9jiM£^Wb, Sjase 

©-f ^^v^ii; hffiSffl-<>i''bs/ K 
0«||B» -fXD-. Vtf>:J', '>'7>. :/95/i7©'f> 
i'©-fi (illfiifS) *t*jgtt«f|BS^;tL, *0 
K'f>i'©pH (pHi t-r -5) A«l~6-C*5. 

©ffirs. -fxa-^ v-fef>i5', 5/7 X •i'^v^oi^y 

i^©9J©-fi (S2fi<»:-r-5) ***Sttl»ilB. »-5V>tt 

7;v*'jir»ttarifi*^«u ^oR-r^iropH (p 
i?©»jo-fi (sgsfit-ra) *t7;i/*uir»tt«HiM* 

^5tU *it)K-f >i'®pH (pH. tf-s) ^te-i 

i;(omff>-fi (jgiafit-rs) *»7;p*uii»ttitfflB* 

^WU *»r>K'f >i^OpH (pH4 its) **8~1 

3-e»-5. 

(S>mB. Msifi. Mse, iiEa€©pH«tpH 
I <pH2 <pHs <pH« Tabs. 



(4) «$I8¥6-1 2 8 5 14 

*fctt-t©Ji^it*rra&S8}*«3 2~3 4, 3 6~3 8 
f5indMt|B«©'f>'^-b>;/h. 

4 0 ] mtaammssmfi < 1 1 7 u 
uriB^yv-t. 75 na. 75/ 

tlT*S|||*5l3 2~3 4, 3 6~3 8E«©'f>5'-b 

m^m 4 1 ] 8iiE7;i/* u pi^i48fjii*i^tt^ y 
v-t«[*tttyT-t®«a^i»T?»«ii*:B3 2- 

34, 3 6~3 8^n*(CE«©-1'>i7-fe>;;h-. 

(is*w 4 2 ] mmmmm(Dm&¥i^^^ii'i 1 

0 00~50 0000-C*-5il«J^3 2~3 4, 3 6~ 

m^m 4 3 ] mu7)vti 'j ^stt8fiiB©as¥i^^i- 

0 0 0~1 0 0 0 0 0T*S»*:B3 2~3 
4 . 3 6 ~ 3 8 lsrn«McE«©-f ^i'-fe y h. 

a? m^m 4 4 ] 31-43 fsin^zmmo^ > 

:a4 Am.o-O'i^pxy hmm^L-y h. 
m^m 4 6 ] m^m 3 1 ~ 4 3 iBin*»fcE«©'f > 
y hE^ffl-f >if± V h nw'f >i' SIR 

4 7 ] 3 1 ~ 4 3 ^"in^MCEe©'^ > 

i'v'xs* hEJiffl'f ^i'-by h0-€-n-en©'f>i'*iK 

refcais-&-63^®'\y na&^-rs'f >i'i^xs/ kes 

3.= 5/ hSfllAfc-f ^i'J^xy hES^S. 

4 8 ] WEa 5/ HW, ^yf; \z^:x.^}\,^ 

a4 7E«®'f ^i'vxy hE»S». 
40 mm, 4 9 1 Bl*9[4 6 EHW-f y^ S^x s; bE» 

s. 

mm. 5 0 ] mm 3 1 ~ 4 3 Mn*> tE«©'f > 

i?-;?xy HESffl-f Vi'-fey hSii^&'f >i»yxi; h 
E^^S. 

[»*JB5l] '>ts.<h%<x.u-.-^My9. y7 
y. fvv^n-iyff^m^K ■Oi'SttESWiKtt 

au *7-iia»*Efii-rs:3^^fc*5ViT< ifE-rxn 
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7 

mm-i yi> <f>mm(o^n. < t *> i w«f tat- t> u 

C t S4tm Stt*« 5 1 paiJO-f i^x 

ft. 

5. 

7 s/ i7 ©-f O p H <fc D ®Vi. 

7 ^ ©-f ^i' ® p H J; 15 ilStn 

©jB^4!in?»§a*a 5 4 Sfctt 5 5 ffiii®ga®;5rft. 
K. ^^'i"J;i'K, -f^n>ffi. -^u-iym, 
fJIBtyv-t. 73 75y 



(5) 1*M¥6-1 285 14 

8 

■fStt^JB 5 1, 5 4, 5 5 Mn*^BBiS©E@k*ft. 

1. 5 4. 5 5<ajti;5iEiJ©i2@:*ft. 

xy-JP©X^P>*^'-9-'f H#Dni». X^l/>:t*D- 
3-;v©x5^l'>;t=^^-!J-f H<*JD'^*i6Stfn&il>^< 

fb-as^trcts^fat-r-sBi^JBsi. 54. 5 

5Hn*^fBm©fsik:^ft, 

[K*Ji6 2) flaiESiH4&##-rss»i*Jx— 7^J^ 

^ *a:*55 1. 5 4. 5 5{»rni6^IB«®iB®;&ft. 

[««fl|6 3] ^;S:<4:t>'fxa-. ->7 

IB-fxn-. ■7-lf>^', >'7>©'f >i'*«S@ttS## 

fB:/53'i'©'f >i'tisfSH'1'xn-. vif>^', j^7> 
©-f Vi^OpH^tjiJaiD. '^'^yi^O-O^t-fxu 

■Tif>3'. ->7>®^l>:^<ifc-fi©'r>^'*^^g•& 

ufeJi^twE-f >i'©»]S®®^&< tfe 1 mmm 
■r«, t>u<B'f >i'©«i«*t±#i-«cts<*«i-r 

im^m6 4] MiB-fxn-, V1?>5'. >'7>. :/ 

C«*:B6 5] t3ia-f XD-, ■7if>;5', ->7>. 
7«yi'®'f>'i'*t<»ifi£^=tbT*D. J-C), MiB'fX 
n-, T-fef>^', ->7>©'f>i'te^W*nTVi««* 

h. 

40 [||*«6 6] -fXD-. Vlf>^', ->7>. 

©flfrta-rxn-, T-t?>^, 5/7>©'f>i'*t«2tt& 

©irE-fxa-. T-if>^', ->7>©'f>i'©pH*t:/ 
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9 

h. 

6 9 ] mm^mikmrna^'Pu <tt7!7 0)\^ 

^^'i'Um -f5'n>R. vl^-Y^S. «l*vp 

[»«^ 7 0 ] W8B7;p* u ^^ttstji*«is*ttt y 

fctt6 7|BSt©-1' ^^-ir-y h. 

•rsW*]®6 3. 6 6. 6 7Mn*>E«©'1'>i'-fes' 
3. 6 6, 6 7<Bin*»ia«0-f>^-fcs;K 

«R7;P3-;p®x5"U>:t*-9-f h-ftunti. 7;i/+;P7 

7<»rn*i|B«©-<>i'-fe2; h>. 
[lt«:B 7 4 3 iKfE»Stt*##-ri»3a**x-^r;p 

-jnB*i eatfn/t 1 a*#^r-r 5 t tf 

511*^6 3, 6 6, 6 7<«in*i|B«©'f>i'-by h. 

7 5 3 ll:^]B 6 3 ~ 7 4 Wn*WCfB«©'f > 

7 6 ] Wie's-y KBSiOt, -r >i> tc^x;^;i.^ 
fl7 5E«©'f ^i'i'x';/ hmCL=.y h. 5» 



!|#BB¥6-128 5 14 

10 

m^m 7 7 ] e 3 ~ 7 4 ffln*McE«©-f > 

m^7 8] BI*«6 3~7 4(9n*»fcE«©'f > 

^i?x>y hSHSffl-f >^-fe-;; hO-?-n^^n©'f>i/&JK 

hSritAySi-f >i'vi2/ MB®gg» 

JS7 8E«©-f >5^>?x5/ hE»Sfi. 
m^msO] M*JS7 7E«®'f>i^v'x-/ hE^ 

B. 

8 1 ] tt*JB 6 3 ~ 7 4 is5ni)^\zmm(D-( y 

[0 0 0 1] 

Eil£3(cS9-r-&. 
[0 0 0 2] 

c?e*©s«] -f v^x y hEe*»tt. -f ©^ 

iSSfR^^it. i«&if©«tE®$JC#^^-a-TE®Srff 
5 fe©T*S. i^C, *aiHA*ti|$iiBH6 1-5 9 9 1 
imHtm, »^B86 1-599 1 2^^a, 1*4^1186 1 
- 5 9 9 1 4^i;;^K*5V»T?S^bfclitmx:^^;U^-ft 
^^atL-TSSO^^ftfl^^fefflli, IKIX:?^;!.:^^-?^-^ > 
if fc#AT^ja*5!:i C i K J: OjatjSSttWS* 
5*ifetcJ:mi. ES'\s;H©B^S'7;i'5';f"j7-c;^ 

ESTfr-5. 

[0 0 0 3] b*>Lft*tS. tie^ffl-f >^i?xy hE» 

JSIWjh, BiS*f)B&ik&f©BWP4^U3-;U;S:^©* 
«ftti«i»il»M*#*tfc"b©*«HRWT. c:©±33&: 

te±«tStotl*H«««©:f:j^*tSi;fcOt&. * 

©-f ^i^^s^^-rsKMicjjc* tsta&n.&c t*> 6. 
ftfi©H«o«llL©jB^^-Pf4. fi){«^^l;^«o, 

[0 0 0 4] itfEraias^ft-rs^attT, #mb85 
6-662 6 9m:mz\u>i7'p\tmsmm'»oi9: 
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(7) 

11 

fc, il^MBB 5 5-6 6 9 7 6^^SCtt»^^g|«S± 
*t^fijM»^tS®Mlli5l<SrgSbTL*5itJ?). IS 

[0 0 0 5] E®'f>i'®«ltfc5fei[-3T®» 

^StlTViS. 4$MB3 63-29971 -^ii^lCtt, 1 
^^^*) 2iBBt±®*5^:t>ttSS*-rs*rt!lfl:^«Sj* 

^yi; ^USct^lsmt^. #fflBB 6 4-9 2 7 9 ^^ffi 20 

>>> *iae-r *? fflna 6 4-63 1 8 5 

i'>|i®S^W&{t:®#rffilcADffi®M«®)e«tt. 
^SlnJ±S1i5'b®-Cfc.5. if|B<Brn®«^tC 

[0 0 0 6] iE-CT. *55?«tt±E*1ftt®^>-T*Sn 

[0 0 0 7] *»M®BWtt, *9-E»®IR»:: 

tyi'DES®ISfcit'^TfiTL*i'^;fell3t*ia&**S 40 

[0 0 0 8] Sic, 2|:»n®SM», immmoiinifi' 

j*. &i;fE»«BS:Ji«^-r«>;itT*^. 

[0 0 0 9] ±EiWf4aT®*«W»CJ:oTa<atSn 

?i'gt:^JW3H=^^S/;i'S*f::H-€-®il*ti*('iax;i/jjc> 
1 ®«<*:*#«S-a-&a, IWBW#®#««»K*. « 50 



«rW¥6-1 28 5 14 

< t fc^^rf-s-f y^ ^^^■^'^xmm^^r^ ^ t 
^f^WLtt^^yi;i^x.yhmm^m. is^is^^:^mzm 

[0 0 1 0] Mt> *56lfl®»258Wtt, ^U<t%^ 

XD-, •rlf>3', v'T^OT-f >i7S:fflK -f >^5£S 
ES«±fctttilU *7-iii»&E»-r-5*S*tc*i» 
T, gaE'f>i'®fi2rtltpH*tS&>5. Si^Sfi®^ 

ii< t^2^i)m^hfzm-^^mts.-^yi;<r>mmo'p 
i3.<fhi mmmt^. u < a-f ®tta!*«±# 
•r^)j:ts#at-r5-f>i'>'x-yhE®;^j£. *^*^«) 

[0 0 11] MtC. *5!?g®|g3%Hm t'fe'f 

xn-. -^My^. yjy. :/7<yi'®'f>i'SfflK 
-f >i^€»E»«±lctttflt, *^-H«*ES-r5* 
S»z:feV>T. tttE'fXD-, Vtf>^, ->7>®'f>^7 

B.t3. WE::'9i/i'®'f ^'^iWEi'xn-. v 
5'7>®-1'>i'®pH*»S*0. -^vv^O^ 
yi7t-(xa-, vif>^', >'7>®'>*< tt)-e® 

-f >:?*t®^bfc«^ICWE'f >i'®iB^#)®il>*< t 

t) 1 as*««Ta}f I, < s-f y^ ®«iK*»±#-r s c 

[0 0 12] *%Mf±£il±3-:3®%M*S/iS. 

[0 0 1 31 «II«)t»l®«Mfc'3V»TPiE-r5. 

[0 0 14] *56M#ett. tjilffi'vO-Oi'Of^^l' 

< t 'b^=fr^>Mfe®m 1 ®jK«s:!&#«$-a-, m^x. 

■e©lll©a?lt:©#^3n&<!:t5IC, *. WtSSfSU, 

^•rs-f >i/<£#t-r5±5Jc-rntt. we, bmicih- 
^Ei(ii{fi«t#&nsz:^&»^u mio^mtv 

[0 0 15] Ctltt, ;*C©±5fc#A6ns. * 

&^>Tj^lc;^;U!p+'>;i'*^fc«^®ii*!^, 

1 ■:3«±*t-S;!Kaftt8fJi**^®»»$-li- 
fcS^fctt. i«ViH:xjl/*>»®«» 

^>^5'tc^#3n57;i'*US9A^E®iHE±Ti*flJ!-r 

^'i' ic#sn-& 0 pimmm\t. m i <omm. 

•r«tpH*tfiTT-5fc«)^Jfi®«fffl*tej:5. ;icof| 
1 <Dm»<Dmi^t^ y^<D7)V:h U Bl^ttM®«TWo 

w«©^a«ic±o. ^ y{f'ii<Dmni)mm,0^mi&» 
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13 

[0 0 16] iiEbfct*r), *|Bi©f§M®-l'>i/i> 
[0 0 17] K^^ttSJiitLTe, 

fflV^Sn*. HfrWfctt. 7)V'^>WL. iDlifi^r'y:^^- 

-tbTiaK±fflVi&S-&i^, Xtt, iiiBty^- 
t. ^i-^i^ic*KS. Tsys, x-x;i. 

[0 0 18] iiiti:nmma(D^<D^<Dmtzm^^ 

mmttsii/^ifi, J: Dif * b < aaa^^i^TS** i o o 

0~5 0 0 0 0 OWttHjJUiff^bl'i. lOOOSTlHlS 
tBfa©«tt«**t4>;^< , 5 0 0 0 0 0 *iBA.«»^ 

ICtt, Ml0iS**:i:bT®«3»!ffl«ia[*iii:A:bT, ©I* 
!^tt*tffiT-r-5©-C^-?>ff*b<;S:l». t»ig®K 
tftbTtt2 0 06Ui*WSbVi, 2 0 0£T@'5«'& 
Ctt*'\©»«fl[*J^^:^JST«©rlf *b< 

ilffi*Stttfli©3S 1 ®tat<*:«^®^ftlMt b 

Ttt. 0. 0 5~3 oaa%*wabVi«H-7*5. 
0. 0 5asx*«»®«^fctt^s©j»ft*»^&<. 3 

0 aa%$iiAs«^ice, ig i ®}K{*:©aj«8©«!i«!4« 

*l:*:-r5®Tff Sb < /iUfcfflT**. 
[0 0 19] Wiaigl0JKfl:tt, WIB*Sftt«tiig 

>^©erh>|B, Th7bHn79X -:?:t+-9->^© 
X— rjP^. ^^)xfU>iff)a-jV. ^U7'DtfV'> 
ifU3-)V^<D^>J7JV^U>if')a-)Vm, X5=-U> 

h')xf'u>{fu=i-)V. 1. 2, e-'v+iJ-vh 



!^MSF6-1 2 8 5 14 

>'xg^k>i^'j3-J!.^©7iI/4'l'>'i"j3--;i'a. X 
5^W>i^U3-;Mg';i'X— r;k J'x^'I/^irun- 
;i/ty;*5^;i'X— hUxg^k>i/ua-;i'*/;< 
g^ji-x— r ;p»©^7JV3 -JP©fiiR7;p=^r;vx— r 

x^'/-;!/, -i'y/nfcr;i/7;P3-;i/^®iffi7 

KDUHX 1. 3-e;j?i9^;w-2— f s^'i/'Ji^y 
>. h>Jxi'y-ji/75X $?;i^;W)-ju 
7*+-y-'f H^*ifflvi^n5. »*^tt#i8^?iii®^^ 
ft tfd-viT!i$»c$!iia(iavi*t. 1 ~ 8 0 m.&%ifi»^ b 

[0 0 2 0] c(Dm> iz-mz^cx. n&mmmm, ph 
mm. mm. mmm> mm±M. m^mm 

«f®Sai$W*BB^bTfe!4>Stoa«r>. 
[0 0 2 1] Sfc, »l®a«:©fl6©«|jtttbTtt. p 

^ 1 ®jKft:SPaM-r-5«-&©l2»^-y H®^J14ffl$&fl2*t 
ieil««^*t*i)»$b<;5:<. 7!feiBA««^fCtt> 

^M®^**t^!>;feVi®r«f Sb < 

[00 22] Sifc. ® 1 ®«t«ctt^ifi3iq-t?*S d 

<sfebTb*'5:©^$m-r'b®Ta&?>. 

[0 0 2 3] ;*clr, « 1 ®»«:*f!fJilS-a:&«, ^>{; 

^nm-^^xmm^m^-rzi)^. ^>i;u'>is.<t% 

[0 0 2 4] a7;V*UBl®14iJJgifi, ;)!j-tf-i'>, if 
-fx '<i'9^>K^®^*S7Jl'*'jBl^eii5^^^, X 

tt, iS*tttyT-tj^tt^>'^-t®^^a-&«jiB*j 
»afcffiffl^rti-5. a*ftt/'T-tbT«, 7i'u;v 

il*-rw-<>ss^®s**«fcS*StbT, ;^ 

;vji«>s, *;v3i«*->jva, 75 757 

^ X— r;VS, tfnij H>S^&tl^Jc^-3itt/T 

7!; y ;vKxxT-Jk -f v:/?i'>^*Wiifcfflv>e.n 
a. A<*:wfci4. x?i/>-7i"j;i'Km 

-7i7'))i'm-7^v)mx7.y')vmm, x^kv-T 

M^KgJfli. X9^k>-Ti/'f>SA-7xxx;i'«t 

[0 0 2 5] m9i7)Vi3VPimmm<D^o)m<Dissmz 

*tl 0 0 0~1 0 0 0 0 0®fgffl*W*bK 1000 
STlaF-5i:9iM®iKl«**^;*<. 1 0 0 0 0 0 

< t bTOSJ»I©«i«*«*i::*: bT«l#i|$ 
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IB 

^)-sjm^mm<D-(>^^<DmmmtLT\i, o. 0 5~ 
[0 0 2 61 irfE7;v*'jBi^tt8fJisiis^ts 

»K:>-h'J'^A, »ffi7>tr:'>A, t;HixU>'^*y 

ii5'y-;v75X yxi'/~}vrs.>. hux^'/- 
;V75>, xg';vt/x^'/-;i'75X 
;vtyx^'7-;P75>. 5?^5';vx:5'y-;P75>. 
3^x?-;vx^y-jV75>. x5^;ps^x3'y-jP75 
>. y;v-r;u:/?;v5?x3'y-;V75>» i'/Ji^v;!/:^ 
f^jpx^'/-;i/75X ^y'fv::/n>^^/'-ji'75X 
V :?'D/v -;V7 5 >. h U y T'n/^y -;V7 3 

>^®7;V*/-;i'75>&fflV55Ct*<-C#5. K7 

TS«:2.*t, 7Ju*ijBl^141»Jtfc^LT5~l oca i» 

[0 0 2 7] -f >i'»CfflVi6n«.»i^iLT», 
*7— Oxyi'X (COLOR INDEX) 

'f>^^ascj*bTo. iafi«~2osfi 

[0 0 2 8] Sfji. -r^i^lC^ffl-r-S^fflSSJiUT 30 

[0 0 2 9] rirofls, -i>^\zimm\zft^cr. ffiSP 
[0 0 3 0] *® 1 <D%m<omm:^m\t, mmm i 
ittmhitr>^mm^mfftttztiitft<, mmmi 4o 

[0 0 3 1] mio)tRi^'S:m»mmziiii^Libi>:»m 

Wr^ 1 ©}St(lc!&#«T*;?^*<#A. e.n2.*t, m 1 © 

js^^cs^jc-f >^*t#»sn«.si5i>ic©*a«w#3t^5 



«fll¥6-128 5 14 

16 

sc»cj:t)Tfi 1 ©««:s{^!t•ra^s&»ctt^l>a< t*)'f 
yi^mmt^m\z\tmi<Dmm$><bi>^\:ibiim^ 

i/<Di moiz^-imtmmm±\zm^-in^ H^y v-mz 

ftf?1*fc«IR«;4li*J, Sl©?K^|:©H!yhS**iBS'f 

[0 0 3 2] mi(om»m»t&iznm^vtb. m> 
[ 0 0 3 3 ] m 1 ©«{*, *it;-r &K®iffi»c#« 

[0 0 3 4] mz. m(Dmiz-o\,^x»m^. 

[0 0 3 5] *%HJ#e.l4. ^;*<i:t>. -fXD-, T 
t 2 >'i'©ifi«4!b®il>i4< 

[0 0 3 6] WIB-f >i'®ftft5fi®il>*<i:'fe2fi*t 
»ftllU&«^fc. aj«<»©«fffl. *&B-f>i7®ttK«« 

®«rta, t>L<(4, ■i>'^^s.^mm^-ri>. bp^, 
«>L«. *ti^J-^rtt*;v#+->;vs*&tt-€-®*i* 

®saW4>ffi»fc*s®lFbfc*?attJBt&r>TV»«. 

^tt«))i&i;7;V*'J^&^^L/T*J<. ^LT, Pff 

'&m> -inryvci-^. cnic^or, «»«Ef8fcJ: 

-:tr. 7;i^*'J»J«Stt«Jlfitt, 83®Jffi±T?«>'5-*©-f 

t«)tt-r-5 1 p H*«fiT-r*fc«e)8tit®«ft«*«)B5c 
s. ;i©-f >i'®i|Jtt. si^7;p*'jBi^ttM©«ftb 

n^-D. ;s^ii>ftfe^jf«(:ia«*^^5nst>®tm*)n 
s. 

[0 0 3 7] S3^a2fi$E®«±Ta»Ufe« 
^T, *^2®|gMSI!iWL«:*^ ■e©ffitCt), -rxD 
->7>03fi©-1'>i7*fflt>TlB®SfT 
K-f>i/©V»rn©2fi*JS5ttUfc«^fct>fl9 
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[0 0 3 8] 89ffib&t*D. *ll2©S!M®'f>;'-fe 
CO 0 3 9] ^jS*®ft«J)iitbTMICSf*L<tt7i' 

75 /s. x-x;i'S, t:nuH>a. x?u> 

'»«®^<«*»ttifllB*«fflVien«. KtftetLTB. 

5}fJ7i"J;VK. Ji?U;<^'i"JJkK. 3}?U'f^'ri>K. 
TpUVU-f^K^O/J^^/J^Uv-^, 7i"j;i'K-f:5'3 

>i6*a#sjiit, 7 i"j u ;i'e*a^«siiB^ 
®*;v7i«+5^;vs^*yv-®*«^m Mtc ^ 

fi^tflB, 7i'U;i'»tN-Hr:;V-trD>J H>t®* 

a^ttji^®ii*tts^tyv-t®*2-&iint#»» 

[0 0 4 0] W8H*»tt«»llB®-€-®ffi®tetttCtt1^lcW 
ISe:^Vi*^ * K 1 0 0 0 ~ 5 

0 0 0 0 0®«aiBr*-5. 1 0 0 OSTilStpH^ft; 
lcJ:Sl8tta«*Wj;<, 5 0 0 0 0 0 
tt. 'f>i^O«)»l®JliS**ti«*tT, ltffl»tt*JfiT-r 

0 Ofil±*JffSUV». 2 0 0 £TlHl5«^fctt*'\®» 
««*»^t»^Ef-5®'C»*b<ftVi»&«t»«. fldlB 

^^ttfifJBO-f >^«^"^®^SiDfi^:LTtt, 0. 1-3 

o&m%ifi»tv^\ 0. iafi%*}^®s-&{cttma 

[0 0 4 1] mm)vii^)^m'mmt\^x\t. 
nv-o, -tr-fx '^i??>Bi^®^«i7;i'*U"i»tt 
K^j-^, is*ttt/v-a:»*tt^:/T-t® 



(10) !|#HV6-12 8 5 14 

*;l/Ji^+->;i'S, 75 H», 75 y 

«, x-x^ws. tfnu H>S^*<iHiKJ§ofc^yv 
7^^ 'J;1/Kxxx;k < v:/9^i/>^*wacfflti6n 

l"f>Sm X?l^>-Yl/'f>KA-7X;^T-JH» 

[0 0 4 2] mm7)v:f]'mmitmm<D^oii&<Di^mz 

0 0~1 0 0 0 00®$aHT*D, Hfc»*L<tt2 0 
0 0~5 0 0 0 0®ttfflT?»5. 1 0 0 OSTHlStfilf 

a®3»«!0«^!5:<. 1 0 0 0 0 0 *ig^-5«-&ctt. 

>i'tLT®S3»l©*!iS*tii:*:UT. ttU14$ft*t<5TT 
«®T-^-^»*t<;^K WgB7;U*'jBl^tt« 
«g®'r ^i'^O^iDgtbTB. 0. 0 5~3 0a* 

%, sfco. i~o. 1 5aa%*«»*uvittHT?» 

^ 5. 0. 0 5afi%*j^®»^{ctt0fii®^m*t/»ft 

<, 3 0Sfi9«£j8^S«-&lCtt, -f >i'®?DMj®*SS 
*»«*-r S®Tff * L. < ;&:H%®T»-5. 

[0 0 4 3] Sifc, iIfB7;i/*UBl^l4m£nI^jfc;3 
•&5fcftlCfflViS7;V;^ U?fiJt LTtt. TUmit-r hUO 
A, ^SI:J-hU'>A, ^K7>tX'>A. 7>*x7, 

KK-^-h'J-i^A^ »»7>tx>>A, *;w*>j>-^*y 

x:J'/-;P7S>, 'jxi^/~)V7Z>. hux^y- 

)V7S.>. X^JV=E/Xi'/-}l'7S.>, yjV^JV/^ 
)V=E/xify-}i'7s.>, 'J:f-^}Vxiry-)V7S.>, 
30 px'f)i'Xf'/-;v7s.y. x^)V>>xii> /-}i'7s. 
>, >'Jl'v;i.:/5';i/i?x^'/-;i/75>. >'/;uv;v::/ 
5^;vxiS'/-;i'75>, ty-fv:/D/^y-;V75>, 
yfn;^j-)\^7 5 >, h U -f v^u)\j -;P75 
>^®7;^*y-;^75>•«ffl^>5^:^:*t■rlr5. K7 
Jl^:^ U ?iij®^%«li7;l^* U "I»ftgtJB®^*f», -f > 

ttm®as(cMi/T5~2ooMix, h»cio-i 
ooaa%;»W£tv). 

[0 0 4 4] *)!!:, -f Vi^fc^liSnSSSi^^tUTtt, 

4» 1'>x>yi'X (COLOR I NDEX) tCiH^5 

isttft^ni, -?•®B^:^^f^T*tffiffl^?fr•5, * 
'f>i/:taMic^L/To. iaM%~2oaM% 

®IBB!»^£bV). 

[0 0 4 5] Sfc, illH'f>i'«. ^8Hi®€fc. ® 
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19 

ifU3-;V, 1, 2. 6-'^*-!J->h>J:r-;l', 

pif=-;vx-7^;p, -:>x5^w>i»'U3-;uty>i^ji'X- 

t-;K h>JX9^l/>i"J3-JI^/;l5';PX-T-;l'«?ffl 
*«7;W3-;KD{SiR7;i/+;i'X-5";PS. x^'y- lo 
;k 'rvyni:i;i.7Jl'n-;i'^0)lffi7JP3-;vS. 

ii"J-feUX N-;*5';P-2-lfDU H>. 

1. 3->';«l9^;i'-2-'f S^'l/Ui^/X hUX;5'y 

[0 0 4 6] ;^©<a. iesgtt^UT, iKSPSSd, ph 
psg^. gi^jei^, nmm^m. iifs^git^n 

[0 0 4 7] 'fXD-, T-tf>^. ->7>3e(0 a> 

m, *SVittXJV5}x>S<£l-:3£;±^rtS*®ftffl))M^£ 
a=tU *^:3R'r>i'®pH (pHi ) &l~7fcB8i8 

©fltlta, ^'xn-, Vlf>:5'. v7>*»^S«n.5S'J© 50 

(pHi ) S5~9{iPS-r5. 
(3>«rE, -fXD-, T-i?^^', >'7>*6a«n-58iJ© 

IB 3 ©'f tt7>»u* u ■si^mm'^^u is^om^ 

>^(DpH (pHa ) S8~l 2tCpi|-r*. 
[0 0 4 8] sic. MgBSIl. m2. f^3(D^>i;Op 

HttpH. <pH2 <pH, <omm^m&-r^^m^» 

[0 049] sijis^ 1 ©-r >f (i. tii2i»ji*s§»-r5 
iStt*^-r"&©-C(b-5*t. pH=i~7tc-r'5fcje> 

[0 0 5 0] mmm2(o^>i/\t. 
tt7;k*UBiKtt«tJ!is^jiq-r5*», *?gtt«tsi«fflv» , 

©tt«±#*J:0;*:t<fSfci*tc, pH5&-?>-^:^#d 



!»H^6-1 2 8 5 14 

20 

7JU*>JW»it«flB*ffl<ri&«^fctt, ®3©'f 

tssflSLfe^^®^ 3 ®t»ig©«f < -rsfc 

pHS-t>-?>fi«)tf -Srt. m3®'r>i'(X 

^tfc7;P*UBl^tt<»Jii<fcDi6«S:fc€f<, i^j-m. 

*/h$<-r«j:t*jff*LV5. >r>i?©pHi4iii 

[00 5 1] 1915^ 3 ©-Oi? B, 7;l'* U ^Sfttfitil 

*^«-rs*t> ««fiB«»«i-r«ft:*fc:7;i/*'Jffl*#f 

fflb. *o. pH©nas©fc»»S#fflLT'bJ;ti. 
[0 0 5 2] ffiffli[®Klfa'f>i'©pHS^S® 

[0 0 5 3] «±®SiggT«, -fxn-, vif>^', 
7>®36®'f>i^SffiffiL.&«fiJ*l8WU&*i> 

s. >'7«>i'®-r>i?*jD^fcJ^^te':?iiTii*fcfs^-r 

Sffl#ttJ4^i*t. »*b<liSei:®:;''J-X'f>5'S 
(DWE. 'fXD-, •^•M>9. 'yr>. :/9yi'*>6a 

tt-e®Ks*«i. ft •& v>Bx;i'* >ss 1 cj6i±%-r 

IStt«H&*#»U *Ott'f>i'©pH (pH» ) *i 

R-fVi^WpH (pH. ) $4~8CSIKf5. 
ans® 3 ©-f >i'AJ7;V* U 

:3K'f>i'pH (pH. ) S6~i oicpis-rs. 

©SSE. 'fXD— , 5^7 •^yyi^ipibM 

«n%»4©-f >i?*»7;v*uw»tt«iii*^«t. 

■r)g['f>i^®pH (pH4 ) S8~l 3fcliSf -S. 
[0 0 5 4] Sfc. WE-f>i'«pHi <pHj <pH 

> <pH4 mmms.t!!>imifii^i>. 

[0 0 5 5] 'A\z, m3<D^m\z-o\,y.Tim-t?>. 

[0 0 5 6] '>fSi<t^, -fXD-, -7 

•\£>9, S^7>, :/7yi'®'f>i'SfflK -O^^^ 

sftE'TXD-, -T-t^^. i^ryoi-oi/imm^^ii 

4f*#ffigtt?PJXtt, §gtt»»IS^*l/, *>r)iaE 
•:/9yi'©-f>i'iWE::^9yi'BWl©'f >ir©pH« 

r^^-yi'ro-f >i't-?-®flfi®'f>i'A<!i^Lfc^ 

BWK:iH-5ESB»*<#&n«c:iS»^U if3©« 
[0 0 5 7] Wt>, 'fXD-. ■7-fer>3', i'7>0'f> 

9 (ttT*7-'f>i'tV>5) *JS3tt«#4-r«#ai 
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CO 0 5 8] Wi3*9— f >i't:/^5;i"f ^i'AtSM 

mj&m\zwiM{f^n^z.t\zjt:r). -{-^fimmmmm 

[0 0 5 9] Lfc*t^T. HJl-p^^—Oi'K^ll^a 

ft. tijm^Mm^&<m^'tii>iti!bW&ti>Jz^\z 

[0 0 6 0] WIBl/fet*»?, ^Bs^^^c-fxa-. 
i^7>©'r>i'tta2tts#^fs»mffitt 

[0 0 6 1] R^SSttSIiLTtt, JtlteKJaS, iiSiS 
Kits. B»7JP3-;>>J >Kxxx;pffi«f©7x:*-> 

iufSttjw, ji)»«75>ia«, »4iR7>*='>Aia 

S^©*9^:t>#®«tt5Sf!l, iiSJR7;l'n-;PX5^v>:t 
h#Jd«S, 7;v+;i'7x/-;pxg^k>:i-4^iJ-'f 



(12) !^H¥6-12 85 14 

22 

3-;HB)KKx;^r;i/X5^V/>'^+-y--i' H#jpti, S5il 
7;l'+;i'75>xg^V>:t+U-'f H<WOi». Iil»»75 

Hxg^^>:t=l=-y-f H^^UDlb. 5j?U-/nbfV>i^'j3- 

;^x9'^>:^•+■t}■'f ^«7;p3-;v©iiii6S 
xxxJK 7;vA/-;v75>©)ias»73H3S^©* 

<tt, ilil»7;i'3-Jl/®X9^W>:r+'y-f H#jqt(. 7 

;^+J^7x/-;^©x^^>*:^^u•'f H#fli«). xg^w- 

W>i;'ij3-;W®X5'l/>:t*1}-'f H(>f Jni4Jl^®*'r * 
■i Hf>fllDl»©#i)n^:;WRtt4~2 0©ttH*<»ttffSb 

[0 0 6 2] ^m^'ms^(!>m\mz¥s^mzwmts\'^ 

0. 0 1~1 0afiX©*SH*«ff*bV». 0. 01 

0fa©«stt*i'j>^<, 1 oas?fisaAs«^(ce. 

-f > ©«I«ltt«*»*# < 5 ©-C»* L< & % ©T? 

[0 0 6 3] gStt5f<f-¥-r-5^SItUTtt. X 

h9tHn77X >?:i-^1}->^®X-?JVa, X5^k 

>9 U ?-;kx-7-;P. >?xf-w>jf u 

y^^;vx-x;k h'Jxg^u>^un-;i.t/^5';v 
X— 7';i/^o#fi57;Pn -;i/®ffiiR7;i/+>iPx-5r;> 
x^'z-M v:?'Dtr;mi'3-;i'^®i«7Jk 

[0 0 6 4] K»JSI®»iiDfifcHU l^fcSdlBttiiitri 

«t, 0. 1-2 oaa5B©ttH)if»ff*bv». o. laa 

JO ?«*iKTttsa«®aatct><fc5*j> -mznm.owt'm. 
i)V>n.<. 2 oas%i£»A««^»cf*. «©?W0»» 

[0 0 6 5] *&, -{y^Mzim'mm. tb^\^\vr 

tt, #^t4^^rt^c:A;^3J«+->J^s*«:tt•E•®^Bl*^K^^ 
B, x;w*>ssi^R±:rrs3^ai*«ttiiiiH^, x 

[0 0 6 6] SflJWiClS. 7;P^>-I6. *;V3j?=^^->pt5^ 

4» :/>^®^i»*?§ttil5^>^-^4)-TmfirtKtfx;v». 7 

[0 0 6 7] -&^g*@14«tUT$e.lCSf*L.<tt7 

xkyh- >K*t>' v-t lt iafii±fflt»fca^ib. 
^pjf^^S, 75 yS, x-T^jwSv t!nuH>». xg^ 

I'^'f 5 >««ss®»*as*-r«ii*it*yv-i:®« 
so A'^m<D'tmmmmm^?>m. mtsstvr 
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(13) 

23 

x;v^a-&m 7 u Ji/K t N - i;x;w- d u k > 
[0 0 6 8] mz:iiis^isim(D^<Dm(Dm\zmmz w 

0~ 5 0 0 0 0 0<iD«K*tff*lxK 1 0 0 0 sTias 
t P H^ft fcA ?)m^«A^'>i^ <. 500000 §18 

t L/TB 2 0 0 RhiWff * 2 0 0 *T@5<&&t 

\t. 0. 1~3 0S3%«tff£UV>48iB-?»'&. 0. 1 

[0 0 6 9] atliB7;i'*UBj^f4«tJgtL.Ttt. 

7 ;i'Kxx x ;k -f V w y^amm icffl v> 6 n 

«. A#:Wfc»4v X5^P>-7i"JJHJm X5^P> 

-7f J;vs-7^ujvsxx7^;n»li, x^^p^-v 

U-f>K«»|g. X?k>--7U'f >»A-7XX7-;H» 

xx^'jK 075 m-i>m n e. ns. 
[0 0 7 0] irf27Ji/*'J Bi«gft«jg®-€-®ffi®i»tti:: 

0 0 0~1 0 0 00 0®«8B*tff*bV», 100 

0 ST®?. t0rMffl^a«A*^;ft< , 1 0 0 0 0 0 sfil^ 

St#14*t®TT-5®T^W*t<;ftVi. «(Iia7 
;i^j!;'J Br®14«*litffl'f>i''\®^jDMtl,Ttt> 0. 1 
~3 oatt%*WSUt»«8IBt?ab-5. 0. lIlfi%*SS 
©«^(c»i9ra®^ll«t'>>!E<, 3oaS!««jS>t.&« 
^\z}i. 'f>i/oS»a®«i«At«:*:-rs©-c»lsb<;a: 
V>«>®T*-5. 

[0 0 7 1] Sfc, WB7;l'*'JW®tt8tJi*TiI»lb* 5(? 
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24 

«S&8&fcfflV»«7;i^*'JS!ltL.Ttt, *Kfl::^hU!> 
A, ^SthU'^A, K«7>tX'>A. 7:^^X7, 

Sftary^e-'yA. t;i/^u>^*y 

x3'/-;i'75X i?xi'>'-;i.75X h'Jx^'/- 
;i'75X x?;>tyx^'>'-;W7s>, 
jv^:yx3'y-;i'75>, P^^)ix.ify-)V7s.y, 
$?x5^;i/xi' / -;i/7 5 >, X5^;vx^' / -;V7 5 
y;W"r;v:/?-;i'i?x^'y-;v75 x 

X^'y-;P75X *>'-fV7'n/1/-JV75X 
V :/n n y -;i/7 5 >, h »J y zfan y -)V7 5 >^ 
®7;i'*/-;P75>*fflv>s;it)itT^^>. tt7;v* 
•J ffl©ffifflfitt7;p* u w»tt«ffi©^fi, -f © 

mtzMvxb'-i 0 oaa%*tff*tvi. 
[0 0 7 2] sfc> -f >i?»cfflir>etx^gs!<BftuTtt> 

*9 — fy^'v^X (COLOR INDEX) fcEJRS 

^£:tt»)|Eftt, ^■©si:^^^^T*tffifflT#5, *&. * 

9-'f>5's/i'XfclB%©av»'b©T'b, 

^>i;^2g|C^bT0. iaS%~2 0SS 
36©«BH«»»*bV». 

[0 0 7 3] MB^^i'tt. ir^tfjM®ffifc. m 

;i'7-fe h 7 5 F«©7 5 KS, 7-fe h ym<0^ h >«, 
jjtUx^'U^i'Un-;!.. 3|?'J::/DtfV>i^Uri-;p^ 
©:a«'J7Ji'+P>i"j3-;i'«. xg^u>ifU3-;k 

uyifon-ji, 1. 2, 6-'\^-9->hu*-;i'» 

'j3-jn?®7;i'+v>^U3-;p^. X9^w->i/''j3 
g^ii'X-x;!/. j?xg^k>if u 3-;i/qE/ :^g^;i/ 
x-t-;K hUx5^U'>ifUn-;p^y;<5^;i/X— r;v 

'f V :/D If ;i'7;i'3-;i^® i ffi7;i'3-;i.s, 
■?-®e*^ {f^)±vy. N-p<5^;i^-2-tfPU H>. 
1. 3-y;<5^;i^-2-'f syyu-fi^yx hUX^ 
y-;i'75x xjvsjt^x v'pi?^;nJ-ji/7*^ri}-'f H 

«*»ffiVi6n«. K*gftt3^«»Ji!l©^^ftfc#ViT> 
#>Ci|l!II9»;%V)«t. 1 ~ 8 oafi^Atlf^LV^IGBrS) 
-5. 

[0 0 7 4] ::©«&. j£s.s>cje:cT, Kidnnm ph 
[0 0 7 5] Sfc, -^xn-, i/yyn^y 

H*pHymc frStpHymc = l~7fciSSf S 
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(14) 




pHkfr«i:pHk = 7~l 3»tHS-rS. ItltL. 
pHymc<pHk !45M^$^tfc&^^n^^* ^J&K 



Sfc, -rxn-. ->7>®-f >5'C7;i'*U yhWMmm<D-m^7prt: 

lI^tt«fli*^#$-fr^«^»C»i, WIB'Oi'CpHS [0 0 8 6] a4fc*t^T, 6 1 B»7'f tf^i'gBWtl/ 

pHyinc = 7~l 3fclBfi-r<&ilt*J»abK S TCD:/^-HTf, -?-©-jatt::^l'-Hfiy$IB«fc±t3T 

t^ifi. ttl'>i'®pH«pHk=l~7fciiSf5. -r. :^U-H6 IttgBS^y Hfci«IE»®«»C»Sl/ 

ifcjeu pHymc>pHkiii5H«S}*&*>tn«!ft fcttSfcESSn, ES'S'y Hc!)s^i4;&|6|iSit;ft*l6| 

[0 0 7 6) WIBpHWiiStt, «*3Wi28JliiS^»S 10 <tA5. $ 6 3tt:/k- H 6 1 JcRgUTKJt^n 

•ti:5i:tfBE<SH»cmi5At, iffl8S®iSStt»K, 7>t S-f >i7KJRft:-C*0, t/P-H 6 1 Eel's?/ 

[0 0 7 7) ffifflil®Mia-f >i7©pHS:mS© -H6 1. +-\'>y7'6 2. KiRft: 6 3 lCJ;-DTl!ttHIlI« 

S^K'J5''>A^®pHy\'i;77- gS6 4*t#|^gtn, ^/V-Hei, RC;KiR^*t6 3 

[0 0 7 8) ^:ns*5iiB»cffiffl-r5iHii)iK»c-3t»Ttt [0 0 8 7] 6 5 «l^talx:^i;^^-^*^as#u tt 

#jiiffi*J»iSKffiffl3ns. aiUTESSff ^IBS'Ns; h\ 6 6ttS®'\S' K 6 5 ife 

[0 0 7 9) *&. *KW»ftfe®«l#©BBi>©:/>J - l/TffiS^?/ H 6 5 ©»lS*ff U i^T 
x-f >^^*KFJt-r-5^£lJ-p;S:<, ffJgfi?^(tllH?/ $.5. U ?/ v'6 6 ttjtf-f H$ft6 7 

#ilD-r-5 C^SAn) ^T7'b+4>;S:5ai«£*L»a&H U ^•y'J>>>?6 6ffl-eBB*-;S'6 8lCJ;tjTKi!l3 

»*<»^-t?«*. na'^ji'he 9 tSfiMi (H^-f) urv**. cturi 

[0 0 8 0) ^^Mrfflt^en^iagi^stc-r^ •3=^^i''j5/v6 eBjtf-f Hffte 7tc}&ofc^i!i*JBiiet 

v>Tm?a-r-5. i^^m\z\mm-^v h©-i' iciESiji ;^ mm^v h e 5 fc,fc^>E®««&t^-€-®B»L-ft: 

■i >i;Vx.v h*iC*tjfji»CfflV»6n«. •€■©«»©* to 0 8 8) 5 1 tt«ESU*f»X-r-5&«>©l&ilS«> 

t". cn&©«ll*ICJ;oTE»'\<y HCttWa 

[ 0 0 8 1 1 H 1 3 e-f sjaKsjgfieb&^f ^ is t ^iflj-r«ffiB-v«[iB®«*tj^iS3n. mmmnt 

&n««ikfita**:SWr5«J^'sy H 1 5 (HTttAy n-6. 

Hj6t^5tnTViS*t, j:nfclE3tSn5"b©Ttt*V>) [O O 8 9) ±E«lfifc»CfeViTE®A<;; H 6 ^ifiimi^ 

^r^^Sn-SffiSKl 6, 7;i'5X'i7Attffil 7- ++^^6 2ttE®'\?/H6 5®»»IiSI!5«^^5ijBtT 

1. 17-2, =.!;uK^i:m^^n^%^'Si¥f-mi vis*<. :^u—H6 iesniijiKtft^mLTvi-5. j: 

8, 9. 7;P5:h^©MI»tt©J:V>S«2 0 J: ©«*. Eel's?; H 6 5©i!tanH*«'7-f tT^i^Stl 

D;*oTV>S. 5. ^■\r«y:/6 2)5tEeiA?/H6 5®B:tflPS(cS 

[0 0 8 2] -f>i'2 1tttttH:t'J7^X2 2*-C5i5T MUT+V 2/ fcf Vi'&ff 5«^, =^^^ ?/-:/6 2 «E®'S 

[0 0 8 3) CCT, Sffil 7-1. 17-2fc«^« 40 [ 0 0 9 0) E^'sy K 6 SjJtjJc-AJpv'-^a >*>^E 

^^tJntoSi;. SliCs-y Kl 5®n-t?SSn^^iSJ*tai SI8j6&M's^Si-r'5«^. +A'>y7'6 2Si;t:/V~H 

stK^^ii/, ;:c:caLTv>S'r>^'2 i{cft?ajii»4 6 ittmEUfc'7'ftr>i'^®fiMtig-©<4{i{;:» 

U •e©E*T;>(x;^*X*t»feL. :t'J7^X2 2J; C©jS«, J:©g!|iilC*ViT'bE»A?; H 6 S©!!: 

DE®ffiJB2 4 tl^D, ffiESl*J2 5ft|6l*^oTflll«-r ffl Offltt^-I' tf >i'^ns. 

«. 03tH01 Ka^L/&yX;i'«:#»M'^ifcES'S5; [0 0 9 1) StiE®Eei'\s' H®*:-A*v?->a >'s® 

H©««SBI«*-r. KEft's?' Htt^Hfe©«l»*^r-r'5 ^flB. ESi(!l7^^ttt«laia^tf*»0Ttt*<. E@ 

2 7 10 1 fc*3ViTBiWUft"bOi:n»®« a?; H*tESlffl&»fcES««$»»"r«)mfcBfJt©ia) 

^'s-y H 2 8 &5e^LTf^ens, (iTEii^i^fcgfftLfcJ^-AJpi^v'a >'si»!(lb. C 

[0 0 8 4) «i. H 1 -f >i'S5Klc»^fc'\y H 1 ©»lcfft>T±E7'f If^i^A^frfcti*. 
3©»rBH-e*0. BI2ttBll©A-B«T?©ISfliBI'C 50 [0 0 9 2] 815 tt^sy HK-f >i'«»8W, 
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2f 

to 0 9 3] -f ^i'lR^aJtUTtt, -f ^i't^ftStlf 

txOj&WSL/Vi. 10 
CO 0 9 4] %m!ni>m^t\.^<>OV:L.v hSSfi 

[0 0 9 5] Hefc^t^T, 7 0ttiB»3.-^/hT»tJ 

y^ws-m'^m^^tvz^^. fs^ii^^^yi;m.^'^<ri 

l&®*«aSm?*«. dOEftany h7 0«, BI4 

[0 0 9 6] ST. *lll®^BJT*7-IB®*^*SI 50 

7tt-€-©-«Tr*-&, 8 1, 8 2. 8 3. 8 4tt-en-e 
tl'fXD-. Vif>^', >/7X r/^-^/i'^fiC'f ^i' 
*a:ffl-rSit«©E«'\>y H-e*-5. 8 5tt^l 

ssetEfisn. ffigitt^icfSCT, ^^nim^y 
< t fe&fi®E»-f y^mmmz-mtrnm-tb h 

lC^l/it<t5Cl:p®E®'\5'H-C^'XD-. 

[0 0 9 7] Wt. *B2&i;m3®^W®E®*ft* 
«Jfi-rS«-&Ctt. irEBI3»C^b&E»A5; 
H*4:?=^'^U^;i?±lcM'<&E»«B?£ffiffl-r-5. 0 
9tt-€-0-««jT*2). 8 1, 8 2. 8 3. 8 4tt-€-n-€ 
tl'fXD-, Vbr>^', :/7yi'#6®ES'f 



!|#BI¥6-1 285 14 

28 

EbfcESSBfciBBSn, E»ff^»cifi:i;T. #fi® 
ES-f ^i'SttlB-rs. Sfc. 09TttE®A.:/H*4 

<. 01 0»c^L/fcJ;5fci:3®E»'\y HT-rxD 
[0098] 

[^ifi«!l] EAT. ^»S0!IR£^H:lll!^£ffiV»TS 

[0 0 9 9] mm\~\Q 

*-r, TE®dJi>sji^»«¥um asic^Tu-'fX 

*t0. 2 2 Mm®^>:/W>7^;V^'- (SiiftiS 7D 
®«^A~G*^&. 

[0 10 0] (A) ^5^;nfx;i.x-5r;vjSi*vP'f > 

Ig? (Mw= 2 0 0 0 0) 

=j>:x.j-vyf^)^-))/ 2 0i» 

ZK 7 9« 

pH=4. 8 

(B) iP'jri'UJl'K 58? (Mw=1 0000) 

j>x9^U>i^U3-;v 2 1 IB 

* 7 4|f? 
pH=3. 1 

(C) 7i"J)ktt-f^'3>»^a##: 1 OaJ (Mw= 
8 0 0 0) 

s;x5^W'>4^U3-;P 4 0SK 

* 5 06? 
pH=2. 2 

(D) '^i/g^x^K 3ffl 
-:;x5"U>irij3-;i/ sow 

* 6 7fflS 
pH=4. 2 

(E) p(9';nix;px-x;k«*vix^>K*a-&«f^ 

766 (Mw=6 7 0 0 0) 

5^xg=^V'>i^U3-;w 1 BBS 

* 7 8<ffi 
pH=2. 5 

(F) (A) tR|i;iB«©»t#:SlHSUm 7>tx 
7*-t?S8^^ifftb. pH=6»CliSLfc. 

[0 10 1] (G) (B) i:I^Dffl^©iSt<*:*BSiEb75: 
^. 7>tx7*-c»i>tpfnu pH=6tiaSEU;rc. 

[0 10 2] J*c»cTE©J«i^4jB^»«U a6fc#7 
iJ-'fX*<0. 2 2 <im©;<>:/l/'>7'<;i':J'- (ffi^S^S 
7nD3l^7 7-Y;P^'-, ttSSXfi) ICTJD£E5*» 

b. 'fxD-. ve>^'. yyyui-iyi; (i) ~ 

(7) 
(1) 

-fXD- X?^l'>-7i"J;m*2^#; 368 (Mw 
= 1 0000) 
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2S 

*ISfl::J-h'J'>A 0. 5SS 

C. I. y^rki' N-fXD-S 6 2^ 
>?ig^w>ifU3-ji/ 3 085 

* 64. 535 

-^^^9 :^5'l'>-7d"J;HS*a^«: 3«5 (Mw 

= 1 0 0 00) 

■m.1CirV^)^h 0. 5gP 

C. I. TJ^yHWyHSS SIS 

J?x5=-U>i"j3-;V 3 06B 

6 3. 5 

'y7> ;^9'P'>-7i"J;i'K*a^#: 3gS (Mw 
= 1 0000) 

*»it;:*-hU'>A 0. 5SS 

c, I. ^^Vi;V:fi\^-\%9 2% 
^x9-i'>{f^):3-}V 3 0«5 
;>|c 6 4. 5S 

X^U>-7ifO)mPiM^t^ 3ffl (Mw 
= 1 0000) 

ymiti-Y-^)K7A 0. ses 

c. I. y-¥zfy'j!;2 28B 
e?x5"U>i^U3-;V 3 0gB 

* 64. 588 
(2) 

-fXD- X5^l/>-TW>S^S^{*: 18S (Mw 

= 3 0 00 0) 

7>tx7* 0. 58S 

C. I. rJ^-Tki^h-fXD-Se 288 

i>Xf-U>{fU:i-)V 3 088 

>4( 6 6. 5 SiS 

Vlf>i5^ X^i/>-Vl/>f IIB (Mw 

= 3 0 0 0 0) 

7>tr:7* 0. 5SB 

C. I. 7^yHUyH3 5 3gE 

i?X^I/>t5^Un-;V 3 0« 

;!K 6 5. 5SE 

i/T^ ;^^^>-vW>»^^2^«: IgS (Mw 
= 3 0 0 0 0) 
T>^::i7* 0. 5fiS 

c. I, ^-fi/^h^^p-igg 2S8 
i?x?l/>i^Un-jV 3 OSS 
6 6. 5 

X?P'>-'Tl/>f >K*S^#: ISS (Mw 
= 3 0 000) 
7>^-7* 0. 5g5 
C. I. 7-H:/^-/^2 288 
i^X^U>^Uu-)V 3 0 SB 

66. 
(3) 

m (Mw=2 0000) 



#11^6-1 2 85 14 

*»fl::fhU^;A 0. 5» 
C. I. ir^Vi;h^xo-S6 285 
>?x?V>^U3-^ 3 0SB 

* 65. 568 

SP (Mw=2 0 0 0 0) 
ymit^h^)^A 0. 588 
C. I. Ti^y}^Uy}^3 5 3« 
v?x5"l/>i^Un-;i^ 3 088 

* 6 4. 588 

1^7 > V V > - il* V U'-l' >Kifea'&#: 2 
88 (Mw=2 00 0 0) 
*Kfl::^hU'i;A o. 588 

C. I. y^U^h^)]^-! 9 9 288 

i^x^U'>^^U3-;i/ 3 088 

* 6 5. 588 

88 (Mw=2 0 0 0 0) 
*Kfl:^-hU*>A 0. 585 
a? C, I. 7-K:/^-/^2 285 
>?x?-i/>i/'j3-;i. 3 088 

* 6 5. 586 
(4) 

-rxn- x^u>-7i^u;i/K-7i7u;vKxxxJV 

*S^**^ 185 (Mw= 1 0 0 0 0 0) 
*Mit-rhU^Jx 0. 385 
C. I. y^U^h^xa-S6 285 
i;x5"l/>i^U3-;i. 3 086 

* 6 6. 786 

30 T-tf>^ x^i/>-7^u;^ffi-7i5?u;p»xxx;v 

^m^i^ 1 85 (Mw= 1 0 0 0 0 0) 
^mit-rh^J^A 0. 385 
C. I. 7S/y FUyH3 5 385 
':^x^l/>i5J^Un-jl/ 3 0IB 

* 6 5. 765 

'>7> x5'i/>-7i^UJV»-7i?u;i^Kxxx;i' 
*a^«c 188 (Mw= 1 0 0 0 0 0) 

xKK^b^J-hU':?^ 0, 385 
C. I. y^Ui;hZf)\r-1 9 9 285 
40 z>x^U>if^):n-)l 3 0W 

* 6 6. 786 

i^m^i^ 165 (Mw=l 0 00 0 0) 

7KKIt;^hU^7A 0. 386 
C. I. y-\^':/yyi7 2 288 
vX5"l/>^U3-;^ 3 086 

* 6 6. 785 
(5) 

>fxD- X5'W>-vw>K«a'&^i: 5 85 (Mw 
50 =1 6 0 0) 
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31 

*»fli:fhU'>A 2. 

c. I. y-fv^h-fxn-se 2« 

* 7 0. 5» 

:^^W>-Tl/"f >K*a^^ 5m (Mw 

= 1 6 0 0) 

*K{t::J-hU>?A 2. 5fiS 

C. I. 75/?»Hl/>yl«3 5 SSE 

i>x^U>if^):i~)V 2 0gs 

* 6 9. 5^ i<7 
i'7> 518 (Mw 

= 16 0 0) 

Tmit-rhU^A 2. 5IB 

c. I. y-fV'i/h:/;w-i 9 9 2fiS 
i?xg^u>i^ij3-;v 2 0« 

* 70. 5gE 

l/^vi' X5^l/>-VW'-f >K*S^#: 5£S (Mw 
= 1 6 0 0) 

*miti-hVK;A 2. 58B 

C. I. 7-H:/72/i'2 2fiS il? 
i^X9-U>y^)=i-)V 2 08? 

* 70. 5ffi 

7~1 2CDt8ffifcAoTti}t. 

[0 10 31 'A\z. #snfc»iwsi^t:. 'iyi'^m^^ 

«S«:fflV\ 07fc*Ufc5-proi2®'\-;/HSfflV>T;i!j 
y-mW'&m^bfi:. |B»'s«y FtUTBB JC8 
2 0 ^^/>m^>i'>>x.yh-/i)>^-) 30 

Ttt#'\yHt'bBIJH«£E2 8V. /tjl^XHS. 2tfS 
[0 10 4] fflViS:B{(iaillOJS«:t'f>i?®-i:i;hO 

«a*^-a-s«ifcji%-r. »6nfciB»«j«eiTfc^u& 

[0105] (E»S«) tfrlS® 3 tf-fflSE. 4^ > HSE 
SiSftSrvi^';:^ RD 9 i 5 (ifiiS^ : vi^'^xaa) 40 

0:#fiCDaiS*n. 2 56l±-C*o&. 



1$Mqi6-l 2 8 5 14 
A:ftfi®jBa*»l. 15~1. 2 5r*-3&. 
[0106] (:;^«j -^^ yff) rUiscri tf-fflffi. 

O : fiJO«fcl;^fc•D. ^i^-ICjgUD^ofcSBi^**)** 
[0 10 7] (^fo*^tt) T&IRronh^-m #>Hi!S 

®a5^>* 5 0 go#a*©ii-fc>';w3i?>iiffiTaa i o m 

O : IBftffi®?5nt>Efi«8»cDl!B«fe&*>ofe. 

[0 10 8] )mmi 

(A) ®^ 1 ©ig*t:Opi5^;Hf::i;i'X-x;Vil*v l/'f 
'f>i?tbT»4 (1) o-(yi;oix=j'vy-7!;^)fim 

[0 10 9] )mm2 

(A) ©^i©JSfl:©^5^;nfr:;i'X— ^rji/M^viz-f 
[0 110] ittm^s 

(A) ®»l®«#S«fflU 'f>i^tbTtt (Do 

ffifflUT-erofflttSiifieii 1-10 tmm\zmm\yrz.> 
[0 111] vcMtmi-zxn^nitm^m^^mm). 

[0 112] 

[sii 
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(18) 
S 1 
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(A) 


(1) 


o 


O 


0 




(B) 


(2) 


o 


o 


O 




(C) 


(3) 


o 


o 


O 


num 


(D) 


(4) 


o 


o 


0 


%mm5 


(E) 


(5) 


o 


o 


o 


ms.m 


(F) 


(1) 


o 


o 


0 


warn 


(G) 


(1) 


o 


o 


o 




(A) 


(2) 


o 


o 


o 




(A) 


(3) 


o 


o 


o 




(A) 


(4) 


o 


o 


o 


m.mi 






X 


X 


o 


mmz 






X 


X 


o 


mm3 






X 


X 


o 



[0 1 1 3] 1~1 7 

v-tf>^'. y7><D'i>i;'\2.vV (6) ~ (9) 

i'-fey K (1 0) ~ (1 2) 
(6) 

-fXD- 7i"J;l'«'fi'3>K*S^#: 2IB (Mw 40 
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